Weinvestigated the effects of risk factors of atherosclerosis on soluble intercellular adhesion molecule-1 (SICAM-1) concentration and leukocyte count by using multivariate statistical analysis. The subjects were 90 people who were hospitalized for a complete check-up examination. Eight risk factors were selected as candidates for predictor variables: age, body mass index (BMI), uric acid, glycohemoglobin Alc, number of cigarettes smoked daily, total cholesterol, triglyceride, and high density lipoprotein (HDL)-cholesterol. The predictor variables were selected using a stepwise method, [criterion variable -predictor 
Introduction
The first important change leading to atherosclerosis is presently regarded to be adhesion of leukocytes in the blood to vascular endothelial cells (1) . These adhesion molecules are of the selectin family and the immunoglobulin superfamily. The selectin family, including P-selectin and E-selectin, are involved in the rolling of leukocytes on endothelial cells, but the interaction is relatively weak. On the other hand, members of the immunoglobulin superfamily, such as intercellular adhesion molecule-1 (ICAM-1) and vascular cell adhesion molecule-1 (VCAM-1), are involved in stronger binding with leukocytes and endothelial cells. Manyof these molecules are expressed on the endothelial surface by cytokine stimulation such as interleukin-1 (IL1) and tumor necrosis factor (TNF) (2, 3) . ICAM-1 is expressed on leukocytes, epithelial cells, fibroblasts and keratinocytes as well as endothelial cells. The presence ofICAM-1 and VCAM-1 in atherosclerotic lesions has been confirmed. In rabbits fed cholesterol or WHHLrabbits, VACM-1 is expressed locally on the endothelial cells covering lesions with foam cells at an early stage (4, 5) . ICAM-1has been found in human atherosclerotic lesions (6, 7).
Lysophosphatidylcholine (Lyso-PC) , the phospholipid which increases markedly with oxidation of low density lipoprotein (LDL), increases the expression of ICAM-1and VCAM-1on cultured endothelial cells (8) . Cigarette smoke condensate (CSC) induces the expression of CDlib on the surface of monocytes and ICAM-1on endothelial cells (9 Table 1 shows the mean levels, standard deviation, minimumlevel, and maximumlevel for each examination item.
Relationship between risk factors and slCAM-1concentra-tion (Table 2) Items with large standardized regression coefficients were the number of cigarettes smoked daily, age and TG.
Relationship between risk factors and leukocytes and each leukocyte category (Table 2) For the relationship with leukocyte count, items showing large absolute standardized regression coefficients were the number of cigarettes smoked daily, HDL-cholesterol, and TG. The HDL-cholesterol coefficient was negative. There was no strong relationship with eosinophil or basophil count. The only item showing a relationship with stab nuclear leukocyte count Risk Factor Effects on SICAM-1 and WBC was the number of cigarettes smokeddaily. For the relationship with the segmented leukocyte count, the items with large absolute standardized regression coefficients were HDL-cholesterol, the number of cigarettes smoked daily, and HbAlc. The HDL-cholesterol coefficient was negative. With the lymphocyte count, large absolute standardized regression coefficients were noted for TG, BMI, and the number of cigarettes smoked daily. A significant single correlation with the monocytecount was found with HbAlc.
Correlation between slCAM-1 concentration and leukocytes (Table 3) SICAM-1 showed correlation with the total leukocyte count, segmental neutrocyte (SEG) and lymphocyte (LYM). There was no correlation between SICAM-1 and basophil (BASO), eosinophil (EO), ST and monocyte (MONO).
Discussion
Regarding the early changes in atherosclerosis, abrasion of the endothelial cells and coagulation of thrombocytes were conventionally thought to be important ( 13) . However, recent work has revealed the adhesion of lymphocytes or monocytes to the endothelial surface, as an important early change (1). The adhesion molecules involved are expressed on atherosclerotic lesions (7) . Leukocytes attached to the endothelial surface disturb the endothelial cells and invade the tunica intima. The vascular endothelial disturbance effects of active neutrophils are induced by stimulation of the binding between LFA-1 and ICAM-1 (14, 15) . Monocytes invading the tunica intima become macrophages and take in oxidized LDLthrough scavengerreceptors and then become foam cells ( 1 6, 17) . Lymphocytes become densely attached in the surrounding region (18, 1 9) . In this investigation, as there were no patients of ischemic heart disease, cerebrovascular disease or peripheral vascular disease, wecould not cometo any conclusions about whether SICAM-1 concentrations can reflect the severity of atherosclerotic diseases. Whatwe did investigate was the relationship between the risk factors of atherosclerosis and SICAM-1.The normal range ofsICAM-1 in this study was less than 280 ng/ml, with only two patients showing higher levels. However, age, number of cigarettes smoked and TGshowed significant relationships with SICAM-1. This suggests that there is some normal range of SICAM-1and factors affecting it may be age, lipid concentration and the number of cigarettes. Though the cell type from which SICAM-1separates is not known, these relationships may reflect the expression of ICAM-1on endothelial cells induced by risk factors as early atherosclerotic change. For more accurate information, the SICAM-1 concentration needs to be compared with the changes of early atherosclerotic vascular lesions. With respect to the relationship between risk factors and leukocyte count, a positive correlation has been reported for the number of cigarettes and TG, but the correlation is negative for HDL-cholesterol ( 1 1 ). In this study, atherosclerosis risk factors showed a strong relationship with peripheral leukocyte count. Moreover, in terms of leukocyte classification, the strong risk factors differed with the category. Based on standardized re-gression coefficients, the factor which had a significant influence on stab nuclear or segmented leukocyte count was cigarettes, and the factor significantly influencing lymphocyte count was the triglyceride level. These findings indicate that the effects of the individual risk factors on leukocytes may result from different mechanisms. The results from this investigation showed a strong correlation between atherosclerosis risk factors and SICAM-1 concentration, leukocyte count in peripheral blood, stab nuclear leukocyte count, segmented leukocyte count, lymphocyte count, and monocyte count. For example, lyso-PC is a molecule which induces the expression ofICAM-1 and VCAM-1 on endothelial cells and is also a monotactic or lymphotactic factor (20, 21). Moreover, IL-1, which is produced in the macrophages under vascular endothelial cells and is then released to induce the expression of ICAM-1 on the endothelial cells, causes the proliferation or activation of leukocytes. Thus, some factors related to atherosclerosis risk factors (age, cigarettes and TG) mayinduce the expression of adhesion molecules and simultaneous increase of leukocyte counts. This may be one of the reasons for the correlation between SICAM-1concentration and leukocyte count. Further investigation is needed to clarify these mechanisms.
